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SECTION  I 


SUMMARY 

Particulate  emissions  from  a newly  installed  Fai rchi ld-Hi Her  Film 
Incinerator/Silver  Reclamation  Processor  were  determined  to  evaluate 

compliance  with  applicable  emission  standards. 

This  unit  is  subject  to  two  emission  standards,  an  opacity  standard 
and  a particulate  emission  standard.  It  complied  with  the  opacity 
standard  but  exceeded  the  particulate  emission  standard. 

Evidence  indicated  that  a large  fraction  of  the  particulate  emis- 
sions may  have  been  contributed  by  the  refractory  lining.  The  unit  had 
been  recently  installed  and  operated  only  once  prior  to  the  tests.  Ash 
rinsed  from  the  sampling  probe  contained  as  much  as  3*'  silicon  and 
aluminum,  which  are  major  constituents  of  the  refractory  lining.  There 
was  reason  to  suspect  that  the  percentage  of  silicon  and  aluminum  in  the 
total  particulate  matter  was  much  greater  than  Indicated  by  the  probe 
rinse  ash. 

The  authors  are  of  the  opinion  that  emissions  fi  ‘he  refractory 
lining  would  cease  with  proper  curing  (operating  the  unit  over  a period 
of  time),  and  that  their  elimination  might  reduce  total  emiss  ms  to 
less  than  the  standard.  Retesting  after  proper  curing  of  the  refractory 
lining  is  recommended.  To  assure  proper  curing  of  the  primary  chamber 
lining,  film  must  be  used  as  in  normal  operation. 


SECTION  II 
INTRODUCTION 

At  tne  request  of  AFLC/DEEV  and  AFLC/SGB,  an  evaluation  ,t  ,lume 
opacity  and  particulate  emissions  from  a newly  Installed  Fairch 
Hiller  Film  Incinerator/SIlver  Reclamation  Processor,  Wright-Patterson 
AFB  was  conducted  13  - 19  July  1976.  The  objective  was  compliance 
testing  with  local  air  pollution  regulations.  This  testing  was  required 
by  the  Regional  Air  Pollution  Control  Agency. 


SECTION  III 
PERSONNEL 


W righ t- Patterson  AFB  OH : 

a.  Mr  Thomas  E.  Shoup  - OEEV,  Project  Officer 


1. 


* 


b.  lLt  Frank  T.  Lubozynski  - SGPB,  Base  Bioenvironmental  Engineer 

2 . Regi o nal  Air  Pol  1 ution  Con t r_o 1 Agency  OH : 

a.  Mr  Jerry  Shoemaker  - Air  Pollution  Control  Specialist 

b.  Mr  Ben  Butcher  - Air  Pollution  Control  Specialist 

c.  Mr  Tom  Clark  - Air  Pollution  Control  Specialist 

b.  Mr  Jim  Buchanan  - Air  Pollution  Control  Specialist 

3.  Fai rchi  Id-Hi  Her: 

Mr  Benjamin  F.  McLean  - Service  Representative 

4.  USAF  Environmental  Health  Laboratory,  McClellan  AFB  CA: 

a.  Capt  William  E.  Normington  - Project  Officer 

b.  C apt  Jerry  W.  Jackson  - Consultant 

c.  C apt  Marlin  L.  Sweigart  - Engineer 

d.  Sgt  William  W.  Conway  - Laboratory  Technician 

SECTION  IV 

INCINERATOR  DESCRIPTION  AND  OPERATION 

1 . Description: 

Figures  1 and  2 show  the  basic  design  of  the  Fairchild-Hil ler  Film 
Incinerator/Silver  Reclamation  Processor  Model  1150-300.  The  unit 
onslsts  of  a large  cylindrical  combustion  chamber,  a small  afterburner 
section,  and  a stack.  The  entire  system  is  refractory  lined  (an  84" 
extension  was  added  to  the  top  of  the  refractory  stack  for  testing). 

2 . Operation: 

The  combustion  chamber  is  loaded  with  film.  After  purging  the 
chamber  with  air  and  preheating  the  afterburner  section,  the  film  is 
ignited  by  two  primary  burners  located  in  the  combustion  chamber.  The 
film  is  volatilized  by  partial  oxidation  achieved  by  operating  the 
combustion  chamber  under  starved  oxygen  conditions.  The  gas  velocity 


2 


K—  60'  O.D. * 

Side  View 


Front  View 

FIGURE  1 

FAIRCHILD-HILLER  INCINERATOR  (EXTERNAL  VIEW) 


FIGURE  2 

FAIRCHILD-HILLER  INCINERATOR  (INTERNAL  VIEW) 


leaving  the  combustion  chamber  is  relatively  low  to  limit  the  quantity 
of  particulates  entering  the  afterburner  section.  The  unburned  gases 
and  particulates  from  the  combustion  chamber  are  passed  Into  the  after- 
burner flames  and  mixed  with  additional  air  to  complete  the  combustion 
process.  Additional  air  is  introduced  Into  the  gas  stream  at  the  top  of 
the  afterburner  section  for  cooling  and  velocity  stabilization  In  the 
stack.  The  entire  combustion  cycle  requires  12  hours  for  a rated  film 
charge  of  800  pounds  (lbs).  A typical  cycle  is  described  in  Table  I. 


TABLE  I 

SEQUENCE  OF  EVENTS 

FAIRCH1LD-HILLER  SILVER  RECLAMATION  UNIT 


Time  Into  Cycle 

Event 

0 Hour 

Afterburners  on  for  preheat 

1/2  Hour 

Primary  burners  ignite  and  begin 
starved  oxidation  of  charge  (film) 

ll„  Hours 

Primary  burners  off  (blowers 

remain  on) 

12  Hours 

Afterburners  off  (blowers  remain  on) 

20  Hours 

Blowers  off 

24  Hours 

Silver  and  ash  recovered 

SECTION  V 

SAMPLING  METHODS  AND  PROCEDURES 

All  sampling  and  calculations  were  done  according  to  the  procedures 
n the  Appendix  to  Title  40,  Code  of  Federal  Regulations,  Part  60  (40 
CFR  60),  Methods  1,2,3  and  5.  Both  the  State  and  local  regulations 
prescribed  the  American  Society  of  Mechanical  Engineers  Power  Test 
Code  - PTC-27,  dated  1957,  entitled,  "Determining  Dust  Concentrations  in 
a Gas  Stream,"  or  equivalent  method.  The  methods  and  procedures  in  40 
CFR  60,  dated  1 July  1974  are  equivalent  to  the  PTC-27  Method. 

To  establish  isokinetic  sampling  rates  during  the  first  test  a dry 
gas  fraction  of  0.93  was  assumed.  This  was  in  lieu  of  making  a pre- 
liminary moisture  determination  in  accordance  with  Method  4,  40  CFR  60. 
The  true  dry  gas  fraction  for  each  test,  determined  from  water  collected 
during  sampling,  was  used  for  all  final  calculations  including  verifica- 
tion of  isokinetic  sampling. 
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Sampling  was  conducted  at  different  periods  in  the  cycle.  Three 
samples  (each  taken  on  a separate  day)  were  taken  during  the  early  part 
of  the  cycle  (between  14  and  34  hours  into  the  cycle),  one  between  34 
and  54  hours  into  the  cycle,  and  three  between  54  and  74  hours  Into  the 
cycle.  The  original  intent  was  to  sample  the  first  2 hours  of  the 
cycle,  between  the  fifth  and  seventh  hour  and  finally  between  the  tenth 
and  twelfth  hour.  However,  plume  opacity  was  such  that  It  appeared 
certain  the  Incinerator  was  meeting  standards  and  sampling  at  the  end  of 
the  12  hour  cycle  (sampling  at  night)  was  excluded  for  safety  reasons. 
This  protocol  was  in  error,  as  is  explained  in  Section  VIII. 


SECTION  VI 

APPLICABLE  STANDARDS 


1 . Visible  Emissions: 

Greene  County  Gere-al  Health  District,  Air  Pollution  Control  Regula- 
tions (APCR'1  c»rtion  140.0,  and  Ohio  EPA  Regulation  AP-3-07,  Titled 
Control  , • . .sible  Air  Contaminants  From  Stationary  Sources,  prohibit 
visible  emissions  equal  to  or  greater  than  #1  on  the  Ringelmann  Chart  or 
j opacity.  It  allows  visible  emissions  greater  than  #3  on  the  Ringel- 
mann Chart  or  60%  opacity  for  a period  of  not  more  than  3 minutes  during 
any  60  minute  period. 

2 . Particulate  Emissions: 

Greene  County  General  Health  District  APCR,  Section  125.0  and  Ohio 
EPA  Regulation  AP-3-10,  prohibit  particulate  matter  in  exhaust  gases  in 
excess  of  0.2  lbs  per  100  lbs  of  combustible  refuse  charged  for  incin- 
erators having  capacities  less  than  100  lbs  per  hour. 


SECTION  VII 
RESULTS 


1 . Visible  Emissions: 

Visible  emissions  complied  with  the  applicable  standard.  Plume 
opacity  was  0%  (not  visible)  except  during  a 1 minute  period  of  Test  IB. 
During  this  1 minute,  opacity  did  not  exceed  5%.  Plume  opacity  was 
observed  and  recorded  each  15  seconds  by  Air  Pollution  Control  Specialists 
from  the  Regional  Air  Pollution  Control  Agency,  Dayton  OH.  Data  are  too 
voluminous  for  inclusion  in  this  section  and  are  presented  in  Appendix 
A. 
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2.  Particulate  i mi  scions: 


Results  of  the  particulate  emission  tests  are  presented  in  Table 
II.  Emissions  during  all  but  one  of  seven  Individual  tests  exceeded  the 
applicable  standard.  The  average  emission  rate  for  all  seven  tests  was 
0.31  lbs/100  lbs  of  filir  incinerated.  The  standard  deviation  was  0.2 
lb/100  lbs.  (The  apparently  large  standard  deviation  is  caused  by  the 
excessively  large  quantity  of  particulates  found  In  test  No  1A.  It  is 
probable  that  the  high  value  in  the  first  test  was  caused  by  spalling 
from  an  uncured  refractory  surface,  and  is  quite  likely  anomalous. 
Lacking  proof,  the  measurement  may  not  be  rejected;  however,  remedies 
may  be  proposed  on  the  basis  that  the  above  assumption  is  correct,  as 
liscussed  later.)  All  sampling  data  are  presented  in  Appendix  B. 


TABLE  II 

PARTICULATE  EMISSION  RATES,  FAX RCH I LD-H I LLER  MODEL  1150-300 
FILM  T'  ' INERATOR/SILVER  RECLAMATION  UNIT 
WRIGHT-PATTERSON  AFB  OH 
TESTED  15,17,18  K 19  JULY  1976 


Test1 

Charge 

(lbs) 

Burn  Rate? 
(Ibs/hr) 

Particulate  Emissions3 
(Ibs/hr)  (lbs/100  lbs  Burned)  Compliance1* 

1A 

568 

49 

0.32 

0.65 

Failed 

IB 

568 

49 

0. 16 

0.33 

Failed 

2A 

622 

54 

0.09 

0. 17 

Passed 

2B 

622 

54 

0.12 

0.22 

Failed 

3A 

604 

53 

0.12 

0.23 

Failed 

3B 

604 

53 

0.11 

0.21 

Failed 

4 

607 

53 

0.19 

0.36 

Failed 

Average  and  Standard  Deviation 

0.31±0.2 

!A  Test  started  ~ 1%  hours  into  cycle. 

B Test  started  - 5k  hours  into  cycle. 

Test  4 started  ~ 3h  hours  into  cycle. 

11.5  hours  burn  time. 

3EPA  Method  5 

“Allowable  emission  rate  is  0.2  lbs  per  100  lbs  of  film  burned. 
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SECTION  VIII 
DISCUSSION 

For  reasons  discussed  in  this  section,  we  feel  that  these  test 
results  are  not  representative  of  continuous  operation  and  that  the  unit 
should  be  operated  for  an  extended  period  of  time  (at  least  90  days), 
and  then  be  retested.  This  opinion  Is  based  upon  evidence  that  indi- 
cates the  refractory  lining  may  have  contributed  a substantial  portion 
of  the  particulate  emissions,  and  that  these  emissions  may  be  reduced 
sufficiently  to  bring  the  unit  In  compliance  with  standards  as  the 
~efractory  lining  cures  with  continuous  operation. 

Also,  the  sampling  procedure  and  the  applicable  standard  will  be 
discussed.  An  average  burn  rate  based  on  a "worst  case"  situation  had 
to  be  used  to  convert  stack  emissions  from  lbs/hr  to  the  units  in  the 
applicable  standard,  lbs  of  particulates  emitted  per  100  lbs  of  film 
■ burned. 

1.  1 iu  From  Refractory  Lining: 

The  percentage  by  weight  of  silicon  and  aluminum  (major  constit- 
uents of  the  refractory  lining)+  in  the  ash  rinsed  from  the  sampling 
probe  is  presented  in  Table  III.  In  four  tests  (1A,1B,2A  and  4),  a 
substantial  Dortion  of  the  ash  was  silicon  and  aluminum,  and  since 
natural  gas  and  film  do  not  contain  these  elements,  it  is  probable  that 
they  were  contributed  by  the  refractory  lining.*  Excessive  spalling  of 
the  lining  during  tests  1A,  IB  and  4 may  account  for  the  very  high 
emissions  during  these  three  tests. 


* Ambient  air  (combustion  air)  was  eliminated  as  a potential  source. 
+ See  Appendix  E. 
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TABLE  III 


PERCENT  BY  WEIGHT  OF  ELEMENT  IN  PROBE  RINSE  ASH 
FAIRCHILD-HILLER  MODEL  1150-300 
FILM  INCINERATOR/SILVER  RECLAMATION  UNIT 
WRIGHT-PATTERSON  AFB  OH 
TESTED  15,17,18  & 19  JULY  1976 


Percent  Element  In  Probe  Rinse  Ash* 


Test 

Si  1 icon 

1A 

7.2 

IB 

6.4 

2A 

5.8 

2B 

1.6 

3A 

2.8 

3B 

0.9 

4.2 

* Analytical  data  are  presented 


Aluminum 

Total 

1.1 

8.3 

1.1 

7.5 

0.9 

6.7 

0.3 

1.9 

0.5 

3.3 

0.3 

1.2 

0.5 

4.7 

n Appendix  C. 

Although  particulate  emissions  exceeded  the  standard  (Table  II)  by 
a greater  percentage  than  silicon  and  aluminum  found  in  the  probe  rinse 
ash  (Table  III),  and  the  elimination  of  these  elements  at  this  percent- 
age would  not  reduce  emissions  to  less  than  the  standard,  we  have 
reason  to  suspect  that  the  particulate  matter  collected  on  the  filter 
may  have  contained  a much  larger  percentage  of  silicon  and  aluminum  than 
the  probe  rinse  ash,  and  that  the  elimination  of  these  elements  may 
indeed  reduce  emissions  to  less  than  the  standard.  At  this  point  it  is 
necessary  to  explain  that  the  filter  samples  were  analyzed  for  silver 
content  and  subsequently  inadvertently  disposed  of  before  the  refractory 
problem  was  suspected.  Consequently,  the  filter  samples  could  not  be 
nalyzed  for  silicon  and  aluminum.  Our  suspicion  that  the  filter  catch 
may  have  contained  more  of  these  elements  was  based  upon  the  fact  that 
the  percentage  by  weight  of  silver  in  the  particulate  matter  collected 
on  the  filter  substantially  exceeded  that  in  the  probe  rinse  ash  in  all 
tests  (Table  IV).  If  silicon  and  aluminum  followed  this  trend  their 
percentage  by  weight  in  the  total  particulate  matter  could  be  substan- 
tial.* 


* Note:  While  "silicon"  and  "aluminum"  are  referred  to  as  the  elements, 
they  were  present  as  silica  ( S ^ O2 ) and  aluminum  silicate,  rather  than 
in  the  elemental  form. 
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[missions  during  the  first,  second  and  last  test  (1A,  IB  and  4) 
were  significantly  greater  than  during  the  other  four  tests.  Silicon 
and  aluminum  were  also  significantly  greater  In  the  probe  rinse  ash  from 
these  tests  than  in  the  other  tests  (except  2B).  This  could  indicate 
that  excessive  spalling  (cracking,  stressing,  chipping)  of  the  refrac- 
tory was  occurring  during  these  tests. 

It  should  be  pointed  out  that  this  unit  was  operated  only  one  time 
prior  to  the  first  test  and  the  refractory  lining  was  not  cured.  It  may 
be  possible  that  the  refractory  cement  lining  characteristic  of  these 
incinerators  is  not  adequate  to  withstand  the  conditions  occurring 
during  film  incineration;  even  though  new,  the  lining  cracked  and  pieces 
fell  into  the  firebox  during  the  course  of  testing.  If  this  hypothesis 
is  true,  it  is  likely  that  none  of  these  incinerators  can  meet  the 
particulate  requirement  even  after  curing.  Two  other  similar  units 
tested  in  1972  exceeded  standards  and  had  highly  irregular  emission 
rates  (Ref.  5).  It  is,  however,  advisable  to  cure  and  retest,  in  the 
interest  of  economy,  rather  than  assuming  an  Inadequately  resistant 
refractory  lining,  ano  replacing  them  without  retesting.  It  is  also 
possible  that  oxides  of  nitrogen  formed  from  high-temperature  air, 
from  film  emulsion,  or  perhaps  nitrocellulose  film,  may  cause  an  acid 
attack  on  the  upper  portions  of  the  stack.  This  possibility  will  be 
investigated  in  future  tests. 


TABLE  IV 

PERCENT  BY  WEIGHT  OF  SILVER  IN 
PROBE  RINSE  ASH  AND  FILTER  COLLECTED  ASH* 


Test 


Probe  Rinse  Ash 


Percent  Silver 

Filter  Collected  Ash 


1A 

0.6 

1.9 

IB 

1.6 

4.2 

2A 

1.3 

5.6 

2B 

1.0 

4.2 

3A 

2.4 

3.8 

3B 

0.7 

8.8 

4 

0.5 

4.6 

* Analytical  data  are  presented  in  Appendix  D. 
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2 . Test  P rocedj res,  Determining  A Burn  Rate: 

The  application  of  an  average  burn  rate  (lbs  of  fllm/11.5  hour 
burn  cycle)  as  used  In  these  tests  to  convert  stack  emission  in  Ibs/hr 
to  units  of  the  applicable  standard  (lbs  particulates/100  lbs  film)  Is 
questionable  because  the  burn  rate  varies  with  time.  As  the  plot  of 
carbon  dioxide  versus  time  in  Figure  3 indicates,  maximum  oxidation 
occurred  early  In  the  burn  cycle  during  the  A tests.  It  then  tapered 
off  as  the  cycle  continued.  The  most  accurate  procedure,  and  the  one 
intended  for  use  in  these  tests,  is  to  take  2 hour  samples  throughout 
the  burn  cycle,  plot  the  emission  rates. in  Ibs/hr,  integrate  the  curve, 
and  then  divide  by  the  weight  of  initial  charge  in  hundreds  of  pounds. 
This  procedure  was  not  used  in  these  tests  because  samples  were  not 
taken  from  the  latter  part  of  the  burn  cycle.  These  latter  samples  were 
not  taken  because  the  visible  emission  observations  ( 0 % opacity)  led  us 
to  believe  the  incinerator  was  meeting  standards. 

Unfortunately,  the  nature  of  the  emissions  was  such  that  even 
though  they  were  not  visible,  they  were  present.  This  fact  tends  to 
confirm  the  hypothesis  that  they  were  mainly  refractory  particles. 


SECTION  IX 
CONCLUSIONS 

1.  Emissions  from  this  unit  complied  with  the  applicable  visible 
emission  standard  but  did  not  comply  with  the  aoplicable  particulate 
emission  standard. 

2.  A significant  fraction  of  the  particulate  emission  may  have  been 
contributed  by  the  i nci nerator ' s refractory  lining.  These  emissions  may 
or  may  not  cease  with  time  depending  upon  the  characteristics  of  the 
refractory  material.  The  elimination  of  these  emissions  may  or  may  not 
decrease  total  emissions  below  the  standard. 

3.  Because  of  the  probable  emissions  from  the  refractory  lining  and 
the  possibility  that  they  would  cease  after  proper  curing  of  the  refrac- 
tory, these  tests  should  be  considered  invalid. 

4.  The  unit  should  be  retested  but  only  after  it  is  operated  for  an 
extended  period  of  time,  say  90  days,  to  assure  curing  of  the  refractory 
lining. 

5.  If  the  incinerator  fails  upon  retesting,  and  the  presence  of  refrac- 
tory particles  is  proved  to  be  the  cause  of  failure,  a more  adequate 
refractory  must  be  sought,  unless  a variance  for  this  class  of  incin- 
erator can  be  obtained. 
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Hours  After  Bottom  Burners  Off 
FIGURE  3 

AVERAGE  OF  ALL  C02  READINGS  VS  TIME 
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SECTION  X 


RECOMMENDATIONS 

1.  The  unit  should  be  retested  but  only  after  It  has  been  operated  for 
a sufficient  time  to  assure  proper  curing  of  the  refractory  lining.  An 
expert  in  the  field  of  refractory  lining  should  be  consulted  to  establish 
the  required  curing  time.  A normal  charge  of  film  must  be  used  during 
these  curing  burns  to  assure  high  primary  chamber  temperature. 

2.  Procedures  for  retesting  should  be  as  follows: 

a.  The  Incinerator  should  be  charged  to  its  rated  capacity  of  800 

lbs. 

b.  Emission  tests  should  be  conducted  throughout  the  12  hour  burn 
cycle  and  emissions  Integrated  over  this  period.  This  would  eliminate 
the  need  to  assume  an  average  burn  rate,  i.e.,  800  lbs/ 11. 5 hours. 

c.  Both  the  filter  collected  sample  and  the  probe  rinse  sample  of 
particulate  matter  should  be  analyzed  for  silicon  and  aluminum. 

d.  Samples  of  the  film  should  be  analyzed  (if  it  is  possible  to 
obtain  a sample  because  of  the  highly  classified  nature  of  the  film)  for 
silicon  and  aluminum. 

e.  Background  emission  tests  should  be  conducted,  i.e.,  operate 
the  unit  as  usual  but  do  not  charge  it  with  film. 

f.  Particles  should  be  measured  with  optical  or  electron  micro- 
scope to  determine  why  they  are  not  visible  (size  distribution). 
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APPENDIX  A 


REPORTS  OF  VISIBLE  EMISSIONS 


TABLE  A- I 

REGIONAL  AIR  POLLUTION  CONTROL  AGENCY 
451  West  Th i rd  Street 
Dayton , Ohio  454U2 
Rhone:  22^-4435 

REPORT  OF  VISIBLE  EMISSIONS 


OBSERVER 


OBSERVATION  BEGAN 


LOCATION:  NAME. 

ADDRESS 


Distance  From  /O  Heioht' 


Jt.  04 


Direction 


SKY  CONDITION LJ 

PLUME  BACKGROUND, 
PLUME  COLOR 


Speed  ^ mpb  05 


[ Air  Temp.  88  c 


°fL— 


SKETCH:  Include  1)  wind  direction;  2)  sun 

position;  3}  observer  position;  4) 
location  of  emission;  and  S)  N arrow. 
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(29 Tbi  6 1 oib  i 


OBSERVER 

DATE 

OBSERVATION 


TABLE  A- 1 1 

KtblUCIML  «ll<  KOLLIJ  UU»  (UN  I KOI.  AGENCY 

451  West  Third  Street 
' bay  ton,  Ohio  45402 
Phone:  225-4435 
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L £joeiywfe>^  LOCATION:  NAME 

' 7 C . ADDRESS 
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OBSERVATION  POINT 


STACK:  Distance  From  Haight  Z2-  ft. 


WIND:  Direction ( 
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PLUME  BACKGROUND  /O <y 

mine  color  cAa,*. 


Ir  Temp-  ?C  CE 


SKETCH:  Include  1)  wind  direction;  2)  svn 

position;  i)  observer  position;  4) 
location  of  emission;  and  5)  N an-ow. 


ca 
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10 
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TABLE  A- 1 1 1 


OBSERVER 


DATE  TJL  IS  Ifli 

« 'TTn 

OBSERVATION  BEGAN  ENDED  {‘^7 

Tare  -r  / a-Aiv  / 

sourceVe 
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Dayton , Ohio  45^02 
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REPORT  OF  VISIBLE  EMISSIONS 
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TABLE  A- IV 

rtgi o>;v  aip  pm  urr;r>r<  comaot  agency 
A51  '..'cst  Tni,-d  S t re et 
ba.yt.oii  ,~ffh  io  <15402 
Phone:  225-C433 

REPORT  OF  VISIBLE  EMISSIONS 


OBSERVER 


LOCATION:  NAME  U/MFQ 


ADDRESS 


OBSERVATION  BEGAN 3 

L&3A.1 


_EtiD£D_3J-|_3_ 


TABLE  A-V 


SOURCE  DESCRIPTION 


OBSERVATION  POINT  <-5  0^ 


STACK:  Distance  From  3 O ffaiqhtT  ^ Z.  ft.  o 4 jO  | O |o]_0 

WIND:  Pi  recti  c 'i  ~ Speed  S ? mph  °5  [O  io  j O ! 
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N'LUfit  color °°  !Q  !C>  iOl 

SKETCH:  Include  1)  wind  direction;  2)  sun  10  jO  i 
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table  a-vi 


RFC.inrici  atr  PfiiiuTin-.’  control  agency 
451  Host  Third  St  re  iH 
Payton,  Cnio  45TC2 
Phone:  225-4435 

REPORT  OF  VISIBLE  EMISSIONS 


OBSERVER  F> 
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CJ  .c\ 


STACK:  Distance  From  So  Height  -w  ft.  04  | O !£) 

HIND:  Direction U/ Speed  7-ft  rnhl  os  pjo 
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SKETCH:  Include  1)  wind  direction;  2)  sun  r 1 3 ! Qj  Q j Q' 
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TABLE  A-VII 

REHIONAI  AIR  PPI  llinOH  CONTROL  AGENCY 
451  West  Third  Street 
Dayton,  Ohio  45?02 
Phone  225-4435 

REPORT  OF  VTSIBLE  EMISSIONS 


/v'tf' 


OBSERVER  \l<?rry  *—  
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u/O  I 


LOCATION:  NAME 


NAME  LJp/hFt3 
ADDRESS  BUU_7ii 


uaam 
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OBSERVATION  POINT 
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PLUi-it  COLOR 


SKETCH:  Include  1)  wind  direction;  2)  stn  10  Q\  O 

position;  3)  observer  position;  4)  I!  ! GO 
location  of  emission;  and  5)  N array/. 
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TABLE  A- VI 1 1 


REGIONAL  AIR  POLUJTIO'l  CONTROL  AGENCY 
451  West  Third  Street 
Dayton,  Ohio  45402 
Phono:  225-4435 
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TABLE  A- IX 
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TABLE  A-X 
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TABLE  A-XIII 

Rfr.irL'Ai  air  pollution  cp:::rqi.  agency 

451  Host  Third  Strv et 
Davton,  Tliio  /,L4IJ2 
Pho>m:  2e5-<435 

REPORT  OF  VISIBLE  EMISSIONS 


OBSERVER  

DATE  /< 7 /<i7fc 

OBSERVATION  BEGAN  3'.O^j  ENDED  3 3 
-r  X n ^ 


MS 


LCCAT I O') : NAME  ^<9/3 

ADDRESS  #/<£» 


table  a-xiv 

REGIONAL  AIR  PQl  MJ T TON  CONTR Q(  Annirr 
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SUMMARY  OF  EMISSION  SAMPLING  DATA 
FAIRCHILD-HILLER  MODEL  1150-300, 
INCINEPATOR/SILVER  RECLAMATION  PROCESSOR 


TABLE  B-II 


Air  Pollution  Source  Sampling 
Data  Sheet  1 - Preliminary  Data 

Base  VPAFB Bldg  NOf  294  Boiler  No.  

Date(s)  14-19  Jul  76  Sampling  Team 

Boiler  Type  & Make  Fairchild-Hiller  Film  Incinerator/Silver  Reclamation  Processor 

Rated  Capacity 

Type  Fuel  Natural  Gas 


Stack  Geometry 

Circular  Stack:  Wall  thickness  2.0”  Inside  diameter  18.0" 

Distance  from  outside  of  sampling  port  to  inside  diameter  6.0" 


Stack  area  254.5  Number  Traverses  No  Points/Traverse 

Location  of  sampling  points  along  traverse: 

Point 

1 

% of  Diam 

3.3 

Distance  from 

Outer  end  of  Nipple  SKETCH 

0.6  Out 

2 

10.5 

1.9 

7.9 

3 

19.4 

3.5 

9.5 

4 

32.3 

5.8 

11.8 

5 

67.7 

12.2 

18.2 

6 

80.6 

14.5 

20.5 

7 

89.5 

16.1 

22.1 

8 

96.7 

17.4 

Out 

TABLE  B-IV 


Test  Number  1 


AIR  POLLUTION  ANALYTICAL  DATA 


1.  Particulates  Final  Wt.  Initial  Wt.  Wt.  Particle 

Collection  Location  <mg> <mg>  <mg> 

Filter  (No.  90  ) 822.7  710,0 H2.7 

Acetone  Washings  7755.5  7705.7  49.8 

Probe-Front  Half  Filter  Holder  

Glass  Connections  - Back  Half  Filter  

Holder 

Impinger  Solution  Extracts  

Impinger  Solutions  After  Extract  

Total  Weight  of  Particulates  Collected  162. 5 

2.  Wate  r 

Final  Wt.  Initial  Wt.  Wt.  Water 

Container  (g)  (g)  (g) 


Impinger 

1 

560.0 

689.0 

(-)  129.0 

Impinger 

2 

798.3 

639.6 

158.7 

Impinger 

3 

524.6 

469.3 

55.3 

Impinger 

4 (Silica  Gel) 

734.7 

718.8 

15.9 

Total  Weight  of  Water  Collected 


3.  Gases  (Sampling  Port) 


Component 

Analysis 

1 

Analysis 

2 

Analysis 

3 

Vol  % COs  (dry) 

4.8 

4.6 

5.0 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

Vol  % Os  (d  ry) 

13.4 

11.8 

15.0 

Vol  % Ng  (dry) 

100.9 

Average 

4.8 

0.0 

13.4 


r 


TABLE  B-V 


Test  Number 


AIR  POLLUTION  ANALYTICAL  DATA 


1 . Pa rticulates 
Collection  Location 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


Filter  (No. ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinge r Solutions  After  Extract 


Total  Weight  of  Particulates  Collected 


2.  Water 

Container 
Impinger  1 

Impinger  2 

Impinger  3 

Impinger  4 (Silica  Gel) 


Final  Wt.  Initial  Wt.  Wt.  Water 

(%) iSl & 


Total  Weight  of  Water  Collected 


3.  G_as_e s (jop  of  Afterburner  Section) 

Analysis  Analysis  Analysis 

Component  1 2 3 A ve rage 


Vol  % COs  (dry) 

10.0 

11.4 

11.2 

12.0 

11.2 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % (d  ry) 

4.6 

4.6 

5.4 

4.8 

4.8 

Vol  % N*  (dry) 

B-5 


table  b-vii 

AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number  2 


1 . Particulates 
Collection  Location 

Filter  (No.  95  ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Final  Wt. 

Initial  Wt. 

Wt.  Particles 

(mg) 

(mg) 

(mg) 

753.0 

713.7 

40.7 

7063.9 

7023.5 

40.4 

Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


Total  Weight  of  Particulates  Collected 

2.  Water 


Containe  r 

Final  Wt. 
(g) 

Initial  Wt. 
(&) 

Wt.  Water 
(g) 

Impinger 

1 

616.9 

560.0 

56.9 

Impinger 

2 

802.2 

798.3 

3.9 

Impinger 

3 

527.9 

524.6 

3.3 

Impinger 

4 (Silica  Gel) 

745.7 

734.7 

11.2 

Total  Weight  of  Water  Collected 


3.  Gases  (Sampling  Port) 


Component 

A nalysis 
1 

Analysis 

2 

Analysis 

3 

Vol  % COs  (dry) 

4.2 

4.2 

4.2 

4.0 

4.2 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % Op  (d  ry) 

14.2 

14.2 

14.4 

14.2 

14.0 

Vol  % N;?  (dry) 

Average 


0.0 


14.2 
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Test  Number 


TABLE  B-VIII 

AIR  POLLUTION  ANALYTICAL  DATA 


1 . Particulates 
Collection  Location 


Final  Wt. 
(mg) 


Initial  Wt. 
(mg) 


Wt.  Farticles 
(mg) 


Filter  (No. ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Glass  Connections  - Back  Half  Filter  

Holder 

Impinger  Solution  Extracts  

Impinge r Solutions  After  Extract  

Total  Weight  of  Particulates  Collected 


Final  Wt.  Initial  Wt.  Wt.  Water 

, , ..M izl tei 


Impinger  2 

Impinger  3 

Impinger  4 (Silica  Gel)  


2.  Water 

Containe  r 
Impinger  1 


Total  Weight  of  Water  Collected 


3.  Gas-  j (Top  of  Afterburner  Section) 


A nalysis 

Component  1 


Vol  % COs  (dry) 

7.4 

8.8 

Vol  % CO  (d  ry) 

0.0 

0.0 

Vol  % Os  (dry) 

8.4 

8.4 

Vol  % N?  (dry) 

Analy 

2 

sis 

Analysis 

3 

Average 

7.2 

7.2 

7.0 

7.5 

0.0 

0.0 

0.0 

0.0 

8.8 

8.8 

8.6 

8.6 

B-8 
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PARTICULATE  SAV.PL’NG  DATA  SHEET 


rABLE  B-X 


Test  Number 


AIR  POLLUTION  ANALYTICAL  DATA 


1.  Particulates 
Collection  Location 

Filter  (No.  94  ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 

Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 

Total  Weight 

2.  Water 

Container 
Impinger  1 

Impinger  2 

Impinger  3 

Impinger  4 (Silica  Gel) 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


728.3  694.5  33.8 


7259.5  7247.1  12.4 


Particulates  Collected 


Final  Wt. 
(K) 

Initial  Wt. 

(x)  _ 

Wt.  Water 

(k) 

669.1 

614,5 

_ 54.6  . 

651.8 

625.6 

26.2 

481.0 

470.0 

11.0 

807.3 

794.1 

13.2 

Total  Weight  of  Water  Collected  105.0 


3.  Gases  (Sampling  Port) 

Analysis  Analysis  Analysis 

1 2 3 a^e^ 


Vol  % COs  (dry) 

5.0 

5.0 

5.0 

4.8 

4.4 

5.0 

4.9 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % Ov  (dry) 

14.6 

. . 11,4- 

14.0 

-JAmO  _ 

-ILL. 

15.0 

Vol  % N?  (dry) 
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TABLE  B-XI 

AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number 


1.  Particulates  Final  Wt.  Initial  Wt.  Wt.  Particles 

Collection  Location  (m8)  (mp.)  


Filter  (IN  ■>. ) 

Acetone  Washings 

T robe-Front  Half  Filter  Holder  

Glass  Connections  - Back  Half  Filter  

Holder 

Impmger  Solution  Extracts  

Impinger  Solutions  After  Extract 

Total  Weight  of  Particulates  Collected  

2.  Wate  r 

Final  Wt.  Initial  Wt.  Wt.  Water 

Container  (fi),  . 

Impinger  1 

Impinger  2 

Impinger  3 

Impinger  4 (Silica  Gel)  

Total  Weight  of  Water  Collected  

3.  Gases  (Top  of  Afterburner  Section) 


Component 
Vol  % COs  (dry) 
Vol  % CO  (dry) 

Vol  % 02  (dry) 
Vol  % Na  (dry) 


Analysis  Analysis  Analysis 

1 2 3 


Average 


9.8 

12.0 

12.4 

12.2 

12.6 

11.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Si 

o 

J 

» 

U* 

— « 

o 

o 

in 

> . 

■ — 1 

O' 

O' 

«— -4 

r-» 

r\j 

m 

DC 

X 

c 

*-* 

r^ 

30 

>4 

oc 

ifl 

C 

o 

as 

c/) 

• -* 

a; 

x: 

• 

•L 

’J) 

to 

OS 

a 

1) 

e 

& 

(X 

10 

u 

<v 

X 

<TJ 

u 

X 

—• 

00 

0> 

m 

H 

c 

£ 

0 

CQ 

i j 

c 

(0 

y< 

< 

Os 

o 

1) 

g 

’J 

0/ 

0> 

0/ 

X) 

0 

N 

X 

O 

o 

N 

E 

T 

v. 

u 

0 

a 

< 

CQ 

X 

c u 

C* 

U 

CN 

X) 

r- 

m 

Os 

<r 

0 

o 

I"** 

O 

x; 

0 

so 

Os 

m 

n 

-T 

CO 

x 

x; 

• 

• 

Os 

fSJ 

u- 

< 

0 

CG 

X 

0 

o 

o 

0 

3 

CQ 

V' 

/4 

r* 

1/ 

rj 

'0 

5l 

g 

1; 

a 

flj 

^5 

rtj 

0 

X 

03 

</) 

X 

a u 

roved  Oct  jb/0DP:  AF/Fh 


TABLE  B-XIII 


AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number  A 


1 . Particulates 
Collection  Location 

Filter  (No.  93 ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Final  Wt. 

Initial  Wt. 

Wt.  P&rticles 

(mg) 

(mg) 

(mg) 

734.5 

682.7 

51.8 

■?6ai«9 

. 7tl  7.  2- 

1 AJL 

Glass  Connections  - Back  Half  Filter 

Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


2.  Water 


Total  Weight  of  Particulates  Collected 


62.1 


Container 

Final  Wt. 
(g) 

Initial  Wt. 
(g) 

Wt.  Water 
(g) 

Impinger 

1 

693.4 

649.1 

44.3 

Impinge  r 

2 

638.0 

631.8 

6.2 

Impinger 

3 

475.5 

471.8 

3.7 

Impinger 

4 (Silica  Gel) 

822.2 

807.3 

14.9 

Total  Weight  of  Water  Collected  69 . 1 


3-  (Sampling  Port) 

Analysis  Analysis  Analysis 


Component 

1 

2 

3 

A verage 

Vol  % COs  (dry) 

3.0 

2.8 

2.4 

3.2 

3.6 

3.4 

3.1 

Vol  % CO  (dry) 

0.0 

0,  Q 

0.0 

0.0 

0.0 

n o 

0.0. 

Vol  % Ov  (dry) 

l£-h_ 

iz..n  .. 

12-0- 

15-8  . 

,16.0 

L5-4- 

L6-J 

Vol  % N.o  (dry) 
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TABLE  B-XIV 


AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number 


I , Pa rticulates 
Collection  Location 


Filter  (No. ) 

Acetone  Washings 

Probe- Front  Half  Filter  Holder 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


2.  Water 


Container 
Impinger  1 

Impinger  2 

Impinger  3 

Impinger  4 (Silica  Gel) 


Total  Weight  of  Particulates  Collected 


Final  Wt.  Initial  Wt. 

. fe) 


Wt.  Water 

fel — 


Total  Weight  of  Water  Collected 


3.  Gases 


(Top  of  Afterburner  Section) 


Component 

Analysis 

1 

Analysis 

2 

Analysis 

3 

Average 

Vol  % COs  (dry) 

7.8 

7.2 

7.0 

7.8 

6.8 

6.6 

7.2 

Vol  % CO  (dry) 

Q.q 

0.0. 

_ 0-0 

0.0 

n.n 

n n 

, fl  0 

Vol  % Os  (dry) 

7.2 

9.2 

8.6 

8.4 

9.0 

9.4 

8.6 

Vol  % Na  (dry) 


L 
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PARTICULATE  SAMPLE  G DATA  SHEET 


TABLE  B-XVI 

AIR  POLLUTION  ANALYTICAL  DATA 

Test  Number 3 

1.  Pa rtieulates  Final  Wt.  Initial  Wt.  Wt.  Particles 

Collection  Location  (rn& 


Filter  (No.  92 ) 719.1 690.2 28.9 

Acetone  Washings 

Probe-Front  Half  Filter  Holder  7220.4  7187.2  33. 2 


Glass  Connections  - Back  Half  Filter  

Holder 

Impinger  Solution  Extracts  

Impinger  Solutions  After  Extract  

Total  Weight  of  Particulates  Collected  62. 1 


Final  Wt.  Initial  Wt, 

. Wt.  Water 

Container 

(g)  .. 

(K) 

(g) 

Impinger  1 

653.6 

592.2 

61.4 

Impinger  2 

641 . 1 

633.3 

7.8 

Impinger  3 

473.3 

470.5 

2.8 

Impinger  4 (Silica  Gel) 

752.2 

740.0 

12.2 

Total  Weight  of  Water  Collected 

84.2 

3.  Gases  . , , „ . 

(Sampling  Port) 

Analysis 

Analysis  Analysis 

Component 

1 

2 3 

Average 

Vol  % COs  (dry) 

4 . 4 4 . (\ 

4.4  s n 4.8  4.6 

4.6 

Vol  % CO  (dry) 

0.0  0.0 

0.0  0.0  0.0  0.0 

0.0 

Vol  % Oa  (dry) 

14.8  13.6 

13.6  13.6  14.0  13.8 

13.9 

Vol  % N;.  (dry) 
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IMDLC  O-AVtl 


Test  Number  5 

1 . Pa  rti  culates 
Collection  Location 


j 


AIR  POLLUTION  ANALYTICAL  DATA 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


Filter  (No. _J 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 

Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


Total  Weight  of  Particulates  Collected 


2.  Water 

Container 

Impinger  1 

Impinger  2 
Impinger  3 

Impinger  4 (Silica  Gel) 


Final  Wt.  Initial  Wt.  Wt.  Water 

(g) is) i&] 


Total  Weight  of  Water  Collected 

(Top  of  Afterburner  Section) 


Component 

A nalysis 
1 

Analysis 

2 

Analysis 

3 

Vol  % COs  (dry) 

12.2 

12.fi 

n.fi  lA.n 

13.  A 

-11.0 

Vol  % CO  (dry) 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

Vol  % 0?  (dry) 

4.2 

4.8 

3.2  4.4 

4.2 

6.4 

Vol  % NP  (dry) 

B- 17 


TABLE  B-X1X 


Teat  Number 


AIR  POLLUTION  ANALYTICAL  DATA 


1 . Pa rticulatea 
Collection  Location 

Filter  (No. ^ ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Final  Wt. 

Initial  Wt. 

Wt.  Particles 

(mg) 

(mg) 

(mg) 

699.1 

678.8 

20.3 

7.rm.5 

7Q23.-S-, 

34.7 

Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


2.  Water 


Total  Weight  of  Particulates  Collected 


55.0 


Final  Wt.  Initial  Wt.  Wt.  Water 
Container  (g] (g] (gl 


Impinger  1 

697.4 

653.6 

43.8 

Impinger  2 

646.7 

641.1 

5.6 

Impinger  3 

475.9 

473.3 

2.6 

Impinger  4 (Silica  Gel) 

765.0 

752.2 

11.8 

Total  Weight  of  Water  Collected 

3.  Gases  (Sampling  Port) 

Analysis  Analysis  Analysis 


Component 

1 

2 

3 

Average 

Vol  % COp  (dry) 

3.0 

3.4 

3.2 

2.8 

2.6 

2.8 

3.0 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % Op  (dry) 

15.0 

14.6 

14.8 

13.6 

13.6 

14.0 

14.3 

Vol  % NP  (dry) 
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lABLt  B-XX 


AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number 6 


1.  Particulates  Final  Wt.  Initial  Wt.  Wt.  Particles 

Collection  Location  (mf&)  (mg)  (mg) 


Filter  (No. ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Glass  Connections  - Back  Half  Filter 
Holder 

Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


Total  Weight  of  Particulates  Collected 


2.  Water 


Container 

Impinger  1 

Impinger  2 
Impinger  3 

Impinger  4 (Silica  Gel) 


Final  Wt.  Initial  Wt. 

- - Is) til 


Wt.  Water 
& 


Total  Weight  of  Water  Collected 


3.  Gases 


(Top  of  Afterburner  Section) 
A nalys is 


Analysis 


Analysis 


Component  12  3 Average 


Vol  % COa  (dry) 

10.0 

10.0 

9.8 

7.6 

6.8 

6.8 

8.5 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % Oa  (dry) 

8.2 

8.6 

9.2 

9.8 

9.8 

10.0 

9.3 

Vol  % Ns  (dry) 
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TABLE  B-XXII 

AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number 


1 . Pa  rticulates 
Collection  Location 

Filter  (No.  96  ) 

Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


735,6  . 686.2 {tlA. 

7182.7  7134.1  48.6 


Glass  Connections  - Back  Half  Filter  

Holder 

Impinger  Solution  Extracts  

Impinger  Solutions  After  Extract  

Total  Weight  of  Particulates  Collected 


2.  Water 


Comaine  r 

Impinger  1 

Impinger  2 
Impinger  3 

Impinger  4 (Silica  Gel) 


Final  Wt. 

(r) 

Initial  Wt. 

(rJ 

Wt.  Water 
(R) 

641.9 

587.8 

54.1 

578.5 

570.8 

7.7 

468.3 

465.9 

2.4 

741.9 

729.5 

12.4 

Total  Weight  of  Water  Collected  86 . 6 


3.  Gas e s (Sampling  Port) 

Analysis  Analysis  Analysis 

Component  1 2 3 Average 


Vol  % C02  (dry) 

5.4 

4.8 

5.0 

4.0 

3.6 

3.4 

4.4 

Vol  % CO  (dry) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Vol  % Os  (dry) 

12.6 

13.0 

12.8 

14.2  . 

14.8 

— L(ui> 

1_L_Z 

Vol  % N?  (dry) 
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TABLE  B-XXIII 

AIR  POLLUTION  ANALYTICAL  DATA 


Test  Number 


1.  Particulates 


Collection  Location 


Final  Wt.  Initial  Wt.  Wt.  Particles 
(mg)  (mg)  (mg) 


Filter  (No. 


J 


Acetone  Washings 

Probe-Front  Half  Filter  Holder 


Glass  Connections  - Back  Half  Filter 
Holder 


Impinger  Solution  Extracts 
Impinger  Solutions  After  Extract 


Total  Weight  of  Particulates  Collected 


2.  Water 


Container 


Final  Wt.  Initial  Wt. 

^ i&l 


Wt.  Water 

te) 


Impinger  1 
Impinger  2 
Impinger  3 

Impinger  4 (Silica  Gel) 


Total  Weight  of  Water  Collected 
3.  biases  (Top  of  Afterburner  Section) 


Component 

Analysis 

1 

Analysis 

2 

Analysis 

3 

Average 

Vol  % COs  (dry) 

10.0 

9.2 

9.4  9.0 

10.6 

10.6 

q . 7 

Vol  % CO  (dry) 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

n n 

Vol  % Op  (dry) 

6.6 

6.8 

6.4  7.0 

6.4 

6.8 

6.7 

Vol  % NP  (dry) 
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appendix  c 


ANALYSIS  OF  PROBE  ASH 


CHEMICAL  ANALYSIS 


USAP  ENVIRONMENTAL  HEALTH  LABORATORY/McCLELLAN  I EHL) 
McClellan  apb.  ca  »ss 52 


t.  SU  UM  n TKD  BY 


4,  ANALYSIS  REQUESTED 

Percent  Silver,  Silicon,  and  Aluminum 


6.  SAMPLE  DESCRIPTION 


2.  DATE  REC'O  3.  SAMPi  f.  NUMBER 

1 13  Sep  76 IMP.  lQQAZrAQ 

5.  analyst 

T.  Thomas 


7.  methodology 

Emission  Spectrography 


8.  RESULTS 


LN 

AP  10042 

10043 

10044 

10045 

10046 

10047 

10048 


Percent  Element  in  Ash 


Silver 

0.59 

Aluminum 

1.13 

Si  1 icon 
7.2 

1.56 

1.12 

6.4 

1.30 

0.90 

1.60 

0.96 

0.30 

1.60 

2.40 

0.54 

2.80 

0.74 

0.26 

0.86 

0.50 

0.48 

4.2 

lO.^StGN  ATURE 

THOMAS  C.  THOMAS,  Chemist 


SACRAMENTO  fORM 
ALC  APRS* 


APPENDIX  D 

SILVER  ANALYSIS  OF  FILTER  ASH 


58 


SACRAMENTO  FORM 
ALC  APR  69 


697 
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APPENDIX  E 


ANALYSIS  OF  REFRACTORY  LINING 


60 


j 


CHEMICAL  ANALYSIS 


USAF  ENVIRONMENTAL  HEALTH  LABORATORY/McCLELLAN  (EMU 

McClellan  afb,  ca  95652 


I.  SUBMITTED  BY 


Capt  Normington-  AAF-609 


ANALYSIS  REQUESTED 


6.  SAMPLE  DESCRIPTION 


Refractory  Lining  from  Falrchlld-Hiller  Silver  Reclamation  Processor 


8.  RESULTS 


Emission  Spectrographic  Analysis  of  the  Firebrick  showed: 


Major  (>10%) 

Silicon 

Aluminum 

Calcium 


Minor  (1-10%) 
Iron 

Titanium 


Trace  (0-1%) 

Magnesium 

Silver 

Sodium 


X-R^y  Analysis  showed  the  Firebrick  to  be  possibly  a mixture  of: 

a.  Silicon  Dioxide,  S i O2  ( acristoballte) 

b.  Calcium  Silicate,  CA2Si04 

c.  Aluminum  Silicate,  A5I2O3 • S -j O2 

d.  Iron  Oxide,  Fe203 


9.  REMARKS 


Obviously  a poured  refractory  cement  lining. 


10.  SI  ON  A T J RE 


THOMAS  C.  THOMAS,  Chemist 


SACRAMENTO  FORM  ... 
ALC  APR  «»  6V7 


29  September  1976 


